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(54) FLAT HEAT EXCHANGE PIPE AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent brazing failure from being 
generated between side-wall formation parts when brazing upper 
and lower component members. 

SOLUTION: A flat heat exchanger pipe A is equipped with upper and 
lower walls 1 and 2, and left- and right-side walls 3 across the left- 
and right-side edges of the upper and lower walls 1 and 2. In the flat 
heat exchange pipe A, a plate-shaped upper component member 20 
that has an upper-wall formation part and a side wall formation part 
22 being droppingly formed integrally at the left- and right-side 
edges of the upper-wall formation part is combined with a plate- 
shaped lower component member 10 that has a lower-wall 
formation part and a side-wall formation part 14 being formed 
integrally in a rising shape at the left- and right-side edges of the 
lower-wall formation part for mutually jointing, so that the side-wall 
formation part 22 of the upper component member 20 is positioned 
outside the side-wall formation part 14. In this case, the upper 
component member 20 is formed by bending the left- and right-side 
parts of an aluminum brazing sheet while a crease groove is set to 
the inside along the crease groove being formed on one side of the 
aluminum brazing sheet 
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(54) [&w<D%m wi«Bai»**wt©«wrtii 

(57) 

SB2133<fct/±g»fi£SU2iro2E^Pffll»l-STttl-— I* BE 
H^fiKSPI 3fc £ I/Titffi>J&SP1 3<7>^SPffl»(=St± A U J 
«10t £ . ±ffij£S**20<Z>ffi!lgff2j£W22A<T«j£SM*10 

I f -5 C i: I = cfc o T ft2 JS. f i> o 



22 25A 




:b-&&*iftfcfc*l^ SSir&^ftTfc 4fl s FiR»iX 
o \z9i y ft If * £ fc I- cfc -3 T » J£ * *i T I* 4 11 ¥ #J»x 

[»*3S2] ±«*»*to>-h»»*»a)TiBizj3it4 

IBHta3^T«4*«ll=#tf*Ci*««T*»iattlc-i* 

T*^ffl»<oftiiB»j*w<o±4BW*ftA-r salvias 

iff y fflif &*i-cT«j«»*ta>TB»Sfc»Tffia>£*lB« 

So 

AHA-dX* *«*«*EB-r«cti=«i:yT«»*» 

*«*«SEEB"r*CfclcJ:y. ^(DttBlcft^fti:: 

■«»nncDnBi«fc»Li^nBPi*fi#. fr-3*sa>wHMt 
as t R9f § * t (Dmm^-Ri^zm l < «t ft * ? l 

fc ^ a-^^^—s^yiCcfcyAKHRSI^fil+affirl 

rtffli^ < * j: 3 1» y Buf * 1 y ±«»*»« * 

fii]S®fiJt»a)^filll^< ft*5(c«**t>*fc*1R**% 

at^ot, ±**»»*o<4xaicj3^T. 

**y***#< Ltfc< tiril^ 4frS5«* < »Ja*^4 
ffi|zfcMt4W4FrS#1l^«^raWfl«(7>ffl»lw^-F*iiFrS 
ft £ pJt ffi (D M * *5 1 * X ft $ ^ IS] I c # IS 4 db ft £ AS J* L 



±«j«ffl»(Dffliie»jswa>T4sw*s^*ipiw*i-STy 

$ ±«j£ffl*r<DfflJS»j*ffl t fift t a>nua>fti=tfcft A*i 

[0001] 

fi*i/*a>a3t**icmrft. 

[0002] CLeDBJWBWlCfcl^C. 01-04. 08fc 

tt4 c §L, g]5~II17 fccfctfU1 1 0(cBB-T4BiWI- 

364:1*5 tOfcTTfto. 
[0 0 0 3] 

[tt*(DafBt*K* < »*L* : 5fc"S"4HH] ifi*. fc 
t^-X7^^^>f^tLT> 01 oic^-r 

^fCO^ *y # (61) (62) £ . jffi4B*<**t-?*Lfi5^ V $ (61) (6 
2) ictttt* tLfcJfeWtt^iBVtt^aaEa* (63) (£&£& 

«) »y*3/^J«aii»(63)(Diaa)amPBii»iciEfi 

$ tl4 4: fc t ic. ffiftftXStae (63) ic 4 5 ft* ttfc 3 ;u 
^_ h . ^ ^ > (64) t , ££>^ ^ ^ (61) (DHS±4ISWI- 
teWtZ to- AO« (65) <h , ^ ^* (62) ©IiT«»t 
ft«l**tfcan*(66)i:. £^^y(61)(D*S«ty±* 
tiL«0)rtS|SlcKI+?>*ifcaEttfflS(67) fc. *^^^(62) 

<D*m& y T^aMowasicisit e>*tfc*tt«« (68) t 

ZffiTLXt* L J . AP^ (65) t ^tttUffi (67) H<D^3£® 
e (63) <D*$U Stt<0« (67) <h ^tt^Iffi (68) WKD^ttSK 
JIS (63) <D*». ^tttJD*5 (68) t tti P « (66) K|(D^tK3lE 
a* (63) ft-e*i±fr &****4*t*C ffiSSS 

**«Ltfey, AOB(65)A^&aALfc«ffia>»» 

taps(66)*yaffltfto-c3SEai-r4*"cic 
^>^rt$*aisi¥mfai-tefftti-^4<fe5i-3sap*t 

T 1*4 Lvbtf> 4 7 a — M t ^**t4 =3 >f 
(^¥3-4 5 3 0 0#4>a#HR) ^CDi^— ^ 

[0 0 0 4] ±Ifin>¥>-tl-lxfflLN^tu4<l 2 f J t*^^ 

aei*. -ta>n»i=*E*^3%Mt**iiiA**iftfc». k 



ft S«tt±*jaffl*ti» T8»*fl. TH 
»*»a)2E*Mffllltl=— {*J3E»£ftfcfi"ISJBIiMli, feck 

»36N635t«*ttT«BK«*t t «fe y ft y « ±*jaawa>ti 

5 iritis T*J*«M*fl!>«a»J*»i:±«J* 

ULTl^i. (ftIl¥8-2 9 5 2 0 0-5§) . 

[0005] c©«fc5ft<I 3 FtM»£&gi*s f=i*.tf& 

[0006] -rft*?*.. cogfjt^ai*. #sm*s^E 
*tfii«»*«t*r*Tiij«»*f*'3<*iat. a 

ft lfT±*»JS»fc«J:tfST* 

y*,^c#L'»fl!s^ji£ffl$*-r-5±*ifiESP*t*o<?)xa 

8B*t©fl!lgflSJ$6&©*HHl:: < £ £ 5 ic^l^fr-tbfcSL 
««S»0)T«»*»TdB©«I<8»»IC«^*1** c t l-<k 
[0 0 0 7] tC5t. HfTiiE ^ nf_h«J5ESB*tI*. 

^E^^^a- s>^iw«ky^fiE**iSA<. 

•5- © $ L^JS*fi©/ z> -f 1/ d — ;UCD$fi^[6] Icf *l 

©*ga<^ft o t= t © fc ft y . f= <t a. ©ffi'iii^ j£SB 

©$S*<f5rS©t'Ic*: y < ft y . •fte^OfiiJM^/ifeSP© 

icffr y ft If T T«*»«©TB»*»Tffia>M»»lc« 

ffifiE8Utffl)TSJK^fiPT®(=>Rt-r < ft 

y, iE«j£mt£?*<ffiittt*£wfc*<T?#ftl,*i:^ 

^injrt^icsuhacttfa&y , c©Jt^±T(^ffi«sp« 

» * 5 5 ft L fc $ lM={Mfi»J*fiS H v L ©Fb1I~ 6 -5 ft* 
A*<*±T4fcl^lWH*<ft-&. 



[0008] — ±ffi0HKtta><MKKJ£ttO4IA<Br£ 

fc tt us r* ± m j£S *t © ih mm & as © t as sb £ -ft n ft 

W«j£»»©fl!lK»J*Bp£5 L©raic|®F B 1A<T' 

[0 0 0 9] d©3&B.B©Sfi*)ldU ±fEB9H Lfcd 
JM*1»X«* ft £ left 

-5) o 

[0 0 1 o] 

-&*3ic«^**3*&ttft4: tile, «SC:tt***LT 

ic» ot»rg ato<rt«ic < s <fe 5 ict^icSt y ft tf s z. 

[ooi i ] IMUg i OSgB^coii^FtfclS&Sc^lc^tL 

[0 0 12] »*S2<DS6ffllCcfeS« 3 P«f»3Efiiei*. 

ffiictei+«£3&H«M»*ya>»»iz, 

[0 0 1 3] »*a2 0)«Wa)fllT«»3E»«lCj:*l 

»tta>ffiB»*»0)±«»* < lBllB*l^lzKtoA*t&*tT 



£ ft ? Lfc S iMcisi«j*»tt©«B»]3tffl if 5 L <DM 

I- 5 -5 f*5F a*<f6£-f ft «> 5- HS-itf ft C i: *< T* # ft . 
[0 0 14] Ii^3S3rof£B^|- < fci,^¥«^St»tl*. 

mmmm- a * * -e & ft t <d t* & ft . 

[0 0 1 5] R#*3(0*91<D«¥tt!»K*W=<fc*i' 

#r y ft If TTltJ£»#©Tg^J£STSCOfI&fflH::&-& 

j&gimcDffitliU&J&SB if ? RBI:: ft 5 tt^atffi^t" ft 

CD £ RJj it f ft C t A< T? £ ft o 
[oo 1 6] 4 ©»Bi::.fc 

ZMi|Mff£J&^£*t-ftT«f£Sim£^< ftxfli:. &JS 

ft2 0C7>8Tl3t£, T«*»*ffl)H«i*»*»©**** 
flSHKDMM i: * L I^RIS fc * . AO**fl>H«MHi t 
lagSTl 31 1 <DfflffitfKlM~m L < -5 £ 5 I-J&J& U fc 

J: y t «*lRm«<0«P»* . W i 3ll-» o T#r i 3t# i*j 

ftijiz < 4 j: 5 i-tff y as if ft - 1 y -ta»j*»fc«fctf 

MJteJ&SPCDi'l-ffiH:: < ft*5l-*&**-£fc>1ifc&M*£ ft 5 

•tt-f ft i: £ # t; t rot? fc ft o 

[0 0 17] |i^il4C0fgB^c0gSit73;ilw,i;*i.li, #R 
*«*E3Wft-£:l=«fc t J. •?-C0«rSlcft^^|S]l-#U : 

sum © nn m t « l ^ bbh * fc * . ^ -3 * * <» w*i * w fc 

Hffi- g 31 i: CDFelRS^SLM- ^ L < ft <fe 7 L. fc 

□— ;u-7^-— 5>^l=<fey^)S3R«l=fcltS«TB3l 
*y t,«55fii*HMO»»*. lftl3li-;tto-ctfTl3IA<W 

flijic < ft £ 5 ir«r y ft if ft c tic y ±e»j*« *$ * 
iai]ii^j£^£^-tft±tii$$fl**£^ > < -3-ci*fta>-c, n 

WllffJfSSBCOS^^lRlcOili^pJTMcO-^ ;£l-t"ft C £ A<t? 
£ft e LfctfoT. ±TM«fi£SS«^«i^^fc$^ 

»;*:£<-tft-i:7b<T*£, i^^CDft5tt5tS*^*:L 



Ri)lc*t &|®Rf]A<£ C ft C i: l*fc < . 5B**»*t*ft5 
ftLfc$ LM:iffllgfl£Jifc» i: tliH&JSSH t (Dffll- ft d #=F 

a ft © £ ufiit-r ft ^ t &T- # ft c 

[0 0 18] »#*5©56WI=:«fe«« I I l ttttS»e©« 
Jft^SsI** |»#3l4(D*WI=te^T, W*a30)fll¥tt 
flft^'i^SSjiT'S^ji'CfcoT:, ±ffifi£SPW^^< ft 
XHlcfclN-C. ftM*tt*EBEL-C»Tl5II€»*-r** 

gp*t(DtiM»^iProS$J:y : t^^< Lt:fc<<t«!:t 
5ff@3|A<^jS;$ttft®l-fclf ftMSTa3l(Ditl^lRlW 

l6]|c#u:ftifblfe^JSUTfc#. ±TM«fiE«P*J*^ 
S^lSltfl^l-lfi- y lftTiJ*»ttfflTt»«9 

[0 0 1 9] |t3jt^5<DSIKO)SJt*5il-«fe+tl*s 

»*»j*-rft*LMc, *«*«©&SiaiiflHlfcSTl9lt 

Tfc< irirtlc. »Tl3IA<ft^$*ift®«=fclf «>M»t1 

j^t^rS5F^[S]l^t*^ftIib^$■ff^fiEI-Tfc§'. ±T1^« 
jS^^^^-t+Tft^^-rftXlil-fc^X. ±TM 

^SPCDTJffigP^iE^^^I-ST L J ft If TTISJ&SPtt 

y » T«*»*tro«s»*w<D-t«isw*Jt***sw©«i 

£ «t 0)iaro3ilc«ift Atvfc*t^T*±TP« 
J?)^g^5«^^±«)L-CL^ft(Dt?. ±TM»*»t**fiiB» 
*«JA<«ia»SE»©*HHI= < ft«fc 5 l=tt***>-&fc«. 

±T^«fi£sn»i=-t"p* % ^ t»s.fc«*-efflB»*» 

COTSSSP^ 2Efi*fill*l*l=«r y ft If TTtff ifcSimcDTH 
^^TiSCDl«f4gPI-<S^?-S*$ l 'N|C. ±«(sas*tco 

o^cdss^icj: y . Tmf$.utt<»mmmm<-£ttft 

^lcfytlftwtA<R6ih$*ift. LfcA<oT. il«JSgP 
*t * ft 3 tt Ufc* l^l=fl!lfi»*» 5 LCOFbII- h o tt^ 

ftco^Re^t" ft ^ <t a^t*^ ft„ 

[0 0 2 0] 

[002 1] IU1 fc<fcl>*Il2liCCD^BH|-^ftil¥^ 



[0022] mi fc<fctf El 2 leftist. <a¥#&£ife'g 

(A) I*. ¥bft±TB(D (2) ±TB(1)(2)<D£^a 
mm\-$.t-* K % 2 StI3tro£SMfi'lii (3) (4) t . 
$111(3) (4)FBll^*3tNT±TII(1) (2)lr$fc*<Si t=tl^ 

ft * ?j a i - a * x -=> *§ s i = a Sim a * *s l % r is i * e> *t t 

(6) *,<7>"C*y. TK2) . fi*W«*(3)(4) 

(10) ±B(0 j3*tf*36WM(3)W) 7 
,U = - ^ A»±«*«# (20) £ I=* l J »J***tfc t <OT? 

[00 2 3] ±11(1) rtffilC*5l+*£*R«Mi*y<0» 

»IC ftif 4i£«nMK (3) (4)l=»-*-*«fc5l=-t0>S 
3*fal=#tf4«*i|»JtSi!!i*(7) *<T*«B«t=-i* 
ic»*4*tr^*. Til (2) fliSI-fci-J-SPmt-f 
11(5) <t* 3 LCDFiUOTSS^ICI*. -^ft-^ftG&SW^ii* 

KIT*. ft**lpll=nilBI*33t^"Cta»<D«fi(8) 
*<±*lftiB*l=— ' * *tt t % 4 o £fiaaa (3) 
(4)14. ±B(D ©£5SlftiTttl--ftl:i)S* 
ttfcfUI^JSSP (22) i: . Tg(2) (D^fiMffi^l-Sci^ 

Offlea&a (22) < & £ ? lcmte^t?i± t>*t"C 

^SliiJt^ft&Ctl^y^J&^fc^W'efci), ffi 

5^11(5) 14. TB(2) |=-«:(c»ja**ifc«»fi»J«W 

(1 1 ) *><±S (1 ) * *LT * *• © * 

&„ *I31iB(5) <DS*^Io]0)t° , V : ? 1 l*4mmJUTIC-r'& 

Z<t*<W£L<. ffi3tS(5) <Z>iS£ 14 2 mmiy.TI-'^'-S 
CttfffSU^ *S£g(5) 1-14. 3fe5iJ«©SH* 

siE&(6) if3Lsat**t*aa?L(9) 

So 51*71(9) 14. aafr&axT-ftEBfcfto-Cl* 
4. £S?l(9) A<fcltb^rL'»4i:. 3fc5iJ;|*CD3&#ilS& 
(6) ***vf:KSIia"r49lt*l*» Sffifl-O) £fioT<l 
sptffl&xifef (A) <D*i^lS)l-3E*l.s -T^TCD^iiSS 
(6) |=ff*aoTfi***u S£f*Ji£S(6) [HT?3H*KS 
|g^>b<±C.6Ci:l4ft<ft&o Lfc* ! ^t s 

*<isi±-r-5. =&ffl5sa(5) icasi-ta-r^-coaafl.w 

©fitoSW^'Cfc'&BBP*!*. 1 0-4 0%. O 
~3O%03giWt$i?)Ct)!i<ii^L<, 2 

S c <t ic j: § f&£&$»iS)-t$bm ^atft t © t ft * o 

aaam i*. «aa»aa(ii><B±ai=HrffiMafc* 
ic»«*nfc«*#(i2)*^ ±ad) i=*y*«>infc» 

«8fea>*i3£ll (5) l-fcltP>*l.fcMafl.(9) tf^Sfr 
©«*«i:6l»t, a*aa*t(10) (20) i: => L©«*» 

-set ictf y . +#«c«*smejW****i*- 

[0 0 2 4] a^aSE** (A) I*. *(DJ:5tLT» 
[00 2 5] £"T. E)3l-^-f <£?ft&#tf>7'n'£- r 7 



«j£§W(20)i:£-o< ?>„ 
[0 0 2 6] TflJ&SW(10)l4. ¥&<fTfi»*»(13) 

t , TS^J3)tfiP(i3)fl5£«ia9ffll»i=— W^JS 

B»*»(14) t . TS»B6»03) ©flSaa»J*a(14)ISI 

$ ^fcaaaaaa d D t * y ft y . aaaaaa (id 

«J:fc# (12) fSA^&ltf EEfit ft** 
J^tl^. T«*»tt(10)©TSE»l*»(13>TBI-i3 

i+*£:ea««af^ aa*a*ai=afr?"c±*i=a 

S&LfcffiS4®(15)A<fl2J££*i."Cl^. T^fiESP^ 
(10) (OTg^ffi 03) CD±ffil-^i£ (8) *<— (* icffjfig^ 
tLX -& o T»)«a!*t (1 0) © WflBS» J*» (1 4) ©IS $ 
I*, «3*H»«»(11)©B*t*U<«:oT^S. C© 

I*, T«fi£a5*t(10)©^®. -r<tt3%T*»BR»(13)T 
5 <*: UtlUBJB^fiSfiP (1 4) U "C -S> » 

[0 0 2 7] ±tIl£$B#(20)l*. JFe»<t±a»*»(2i) 
i: , ±Bfl*E£aH21)0>:£;6fgfll3f 
TigfiKSPW (10) <D«fi»*«P04) <Dn«i=«**«a» 

fi£SS (22) * y 4*. ±«fiESP« (20) <DJ;B»I*» (2D 

isii=#i;sffl*ti»jhffliaftC7) *<T*afi«i=-*i=» 
is $ & y . «a»*» (22) t &m a) t amzm (2 

3)*<»ja**i-Cl**. «!B»*»(22)fcia*(7) t©M 
PS. -r<ct>*./1t(23)©*il4. T«l*»»(10)a>«a»fit 
gP(14)<D^J»fclSlS^L<ft$3h."C*5y, ftat4±T 
M«*«S*f (20) (10)OT<gJt<fcO)£LM::, T*J*SP»(10) 
CDffiija^iSSP (1 4) <D±imUt)<TS o y t «ft A+t t>*l* 
ioKfcoTl^o ^fc^ ±«I*«M* (2© »±a»*« 
(21) ©Tffll=. *i*flC#W3T»*8«:-*i: 
ff^J?£$*T.fc 2 owaSfe (24) b ft A^. iEfc^fS]!::^ 

msj3i^-ca»»»i+?>4i-ci.^. =&*t©2oroa^(2 

4) I*, ±TM«J5ESP« (20) (10) *tt*6*3-frfc*t^T« 

j$gq« do) o^aaa^^a cii) a>±«ifflfl>£fiK«* 

ailcSJS-r-S)«fe ; P^ft^-C^'5>o =&db^(24)(7D?S 
tiSlSSI* 1 0 — 2 0 0 f/mSSA ? »tL^. $ £>l^ # 

dbife(24){7)^ajis$i*. #«*n»jtaiaft(7) ©aaia 
sfcaL<fto-ci^4. c<D*5<t±«aa«(20)i4. 
affile* ? *ra (s^bs) ^ttsx^s-OA^u- 
v>^*v- km) caaaa) smaLfca. d-ju^ 

^ — = >^'tSctl:J: l J < bttfctCDT'&'S.o ^"ft 

tict i-4 y . ^©K-®i-T«)ifcsi5« (icoanaaa 
resp 0 4) (D naaam ©ma t a l t x ma * *s L ' T * * 

2 ofl)«TSa(25) hb. 1 z. 

tLirPC®lrdb^(7) (24) $-ftJj£-rSc Cfl>t#. T;U 



5 - f^A^U— v>^5/" h(30)©£CMffi'JS»i:STaai 

(25) t omm*. simc* l < froTHWMMt do) ro« 

B»JS«K14)<D**«fcy***< LT*5< (@4# 
«rB*(25)fc*tf£ijfe(7)(24) A<»***tfcffiS± 

-;K40 (4i)raica-r. ±«r#ti»jhp-jK40)i*T« 

^tLBfijhP— ;u(41)(DHSlc»ja*tLfcffltR3l(41a) 

iz&$y&Ay-efcy . 7Ji/5-w?u-v^v-H 

(30) (DBS««*<att*(41a) (DSMSIcSirr 5 C 1 l= 
j; 0 t, y;u= -r^A^U— v>^v— K(30)CDifi^fS] 

co-r^Kpjt^ttScfcoic^oTi^Sc ±ffly-f*ti»±p 
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